Understanding attitudes of the public toward people with Down syndrome is important because negative attitudes might create barriers to social integration, which can affect their success and quality of life. We used data from two 2008 U.S. surveys (HealthStylesÓ survey of adults 18 years or older and YouthStylesÓ survey of youth ages 9-18) that asked about attitudes toward people with Down syndrome, including attitudes toward educational and occupational inclusion and toward willingness to interact with people with Down syndrome. Results showed that many adults continue to hold negative attitudes toward people with Down syndrome: A quarter of respondents agreed that students with Down syndrome should go to special schools, nearly 30% agreed that including students with Down syndrome in typical educational settings is distracting, and 18% agreed that persons with Down syndrome in the workplace increase the chance for accidents. Negative attitudes were also held by many youth: 30% agreed that students with Down syndrome should go to separate schools, 27% were not willing to work with a student with Down syndrome on a class project, and nearly 40% indicated they would not be willing to spend time with a student with Down syndrome outside of school. Among both adult and youth, female sex and respondents with previous relationships with people with Down syndrome were consistently associated with more positive attitudes. These results may be helpful in the development of educational materials about Down syndrome and in guiding policies on educational and occupational inclusion. Published 2010 Wiley-Liss, Inc. 
INTRODUCTION
Down syndrome is the most commonly identified chromosomal abnormality causing intellectual disability in humans [Yang et al., 2002; Sherman et al., 2007] . The prevalence of Down syndrome is approximately 1 in 730 live births [Centers for Disease Control and Prevention, 2006] . Common health concerns of people with Down syndrome include cognitive impairment, hypotonia, congenital heart defects, and gastrointestinal defects [Korenberg et al., 1994; Frid et al., 1999; Rasmussen et al., 2008] . Attitudes of the general public toward people with Down syndrome are imperative to their successful integration into everyday life. Socially integrating a person with an intellectual disability depends not only on the person's abilities, but also on the attitudes of the general public toward people with intellectual disabilities [Abrams et al., 1990; Antonak and Livneh, 2000; Diamond and Kensinger, 2002] . In addition, understanding attitudes is important to guide the development of educational materials. Given recent changes in American College of Obstetricians and Gynecologists' recommendations to advise that pregnant women of all ages should be offered prenatal diagnostic tests to detect possible genetic abnormalities in their fetuses [ACOG, 2007] and potential future advances in prenatal diagnostic testing [Fan et al., 2008] , additional educational materials will be needed for women considering these diagnostic tests as well as for those parents who learn that their fetus has been diagnosed with Down syndrome. An evaluation of attitudes of adults and youth toward people with Down syndrome is thus needed to inform policy, to design intervention programs and educational materials, and to evaluate professional training [Antonak and Livneh, 2000] .
Previous research on attitudes toward people with intellectual disabilities focused on attitudes toward inclusive education and workplace environments and the effects of previous relationships with people with intellectual disabilities on those attitudes. Several studies showed positive attitudes toward inclusive education of people with intellectual disabilities [Guralnick et al., 1995; Hocutt, 1996; Kasari et al., 1999; Cooney et al., 2006] , while others showed negative attitudes [Siperstein et al., 2003; Burke and Sutherland, 2004; Bhagat, 2007; Smith, 2007] . In studies on inclusive workplace environments, employers and employees expressed favorable attitudes toward employing people with intellectual disabilities [Levy et al., 1993; Unger, 2002] . Previous studies have demonstrated that people who have previous relationships and contact with people with an intellectual disability have more positive attitudes [Tripp et al., 1995; Maras and Brown, 1996; Unger, 2002] .
Studies on youth show that children often have negative attitudes toward peers with intellectual disabilities [Nabors and Keyes, 1995; Nowicki, 2003 ]. However, research on factors associated with positive or negative attitudes toward peers with intellectual disabilities is inconsistent. Several studies have examined the effect of sex on attitudes toward peers with intellectual disabilities; some studies have shown that females have more positive attitudes toward peers with intellectual disabilities [Townsend et al., 1993; Nabors and Keyes, 1995; Tripp et al., 1995; Gash et al., 2000; Nowicki, 2003] , while others showed no difference in attitudes by sex [Cohen and Lopatto, 1995; Tamm and Prellwitz, 2001] . Similarly, the research on age and its effect on attitudes toward peers with intellectual disabilities is inconsistent. Several studies reported that younger children have more positive attitudes toward peers with intellectual disabilities [Gash and Coffey, 1995] , while others showed no significant differences in attitudes by age [Tamm and Prellwitz, 2001] .
There are several gaps in the literature regarding attitudes toward people with intellectual disabilities. First, current research on attitudes toward people with intellectual disabilities is limited. Second, few studies have been conducted in the United States. Finally, we are not aware of any research studies in the past decade on attitudes of the U.S. public specifically toward people with Down syndrome. The purpose of this study is to understand more current attitudes of the general U.S. population (adults and youth) toward people with Down syndrome and to explore factors associated with these attitudes.
MATERIALS AND METHODS Subjects
This study is a cross-sectional design; data were collected from the HeathStylesÓ and YouthStylesÓ surveys, two questionnaires distributed by Porter Novelli and Synovate, Inc. The HealthStylesÓ and YouthStylesÓ surveys are supplements of the ConsumerStylesÓ survey, a questionnaire sent to a stratified random sample of 20,000 people. The sample was stratified on region, household income, population density, age, and household size to create a nationally representative sample. The HealthStylesÓ and YouthStylesÓ data were stratified and weighted to the 2007 Census Current Population Survey [Pollard, 2002] . The HealthStylesÓ data were weighted on the five demographic variables of age, race and ethnicity, sex, household size, and income. YouthStylesÓ data were weighted using the age and sex of child, household size, household income, age of the head of household, and race and ethnicity of the adult in the study. Participants were entered into a raffle for a first place prize of $1,000 and 20 second place prizes of $50. Personal identifiers were removed before data were received. Review by the CDC institutional review board was not necessary because researchers had no access to individually identifiable data.
Questionnaire
The 2008 HealthStylesÓ and YouthStylesÓ questionnaires had 207 and 57 questions, respectively, designed to collect basic demographic information as well as information related to health issues, attitudinal variables, and media preferences. Both surveys included four items specifically related to attitudes toward people with Down syndrome, which were adapted from previous surveys [Antonak and Livneh, 2000; Siperstein et al., 2003] .
HealthStylesÓ respondents were instructed to choose one of five response choices on a Likert scale that accurately reflected their level of agreement with the corresponding statement or category. YouthStylesÓ respondents were instructed to choose one of four response choices on a Likert scale that accurately reflected their level of agreement. The four items related to Down syndrome in the HealthStylesÓ questionnaire asked about attitudes toward people with Down syndrome in educational and workplace settings (Fig. 1) . The four items related to Down syndrome in the YouthStylesÓ questionnaire asked about attitudes toward people with Down syndrome and inclusive education, and willingness to interact with people with Down syndrome inside and outside of the school setting (Fig. 1 ).
Data Analysis
For the HealthStylesÓ data, independent variables analyzed as potentially associated with attitudes toward people with Down syndrome were age, sex, race and ethnicity, previous relationships with people with Down syndrome, education, employment status, geographic region, household size, and annual household income. The odds ratios for questions 1-3 compared the odds of ''agree'' with the odds of ''disagree.'' Agreement consisted of the responses ''agree'' and ''really agree,'' and disagreement consisted of the responses ''disagree'' and ''really disagree'' on a five-point Likert scale. Odds ratios for question 4 compared the odds of answering ''They (people with Down syndrome) should not work'' with the odds of answering ''They (people with Down syndrome) should work.'' For YouthStylesÓ data, independent variables analyzed as potentially associated with attitudes toward Down syndrome were age, sex, previous relationships, geographic region, annual household income, and household size, For questions 1 and 2, odds ratios compared the odds of ''agree'' with the odds of ''disagree.'' For questions 3 and 4, odds ratios compared the odds of ''disagree'' with the odds of ''agree.'' Agreement consisted of the responses ''sort of agree'' and ''really agree,'' and disagreement consisted of the responses ''sort of disagree'' and ''really disagree'' on a four-point Likert scale.
Logistic regression was used to estimate crude and adjusted odd ratios (aOR) with 95% confidence intervals (CIs) between the variables listed previously and the attitudes toward people with Down syndrome. Data analysis was performed using SPSS version 17.0.
RESULTS
A total of 7,000 HealthStylesÓ surveys and 2,605 YouthStylesÓ surveys were sent to participants. Responses were received from 5,399 HealthStylesÓ participants and 1,704 YouthStylesÓ participants, yielding response rates of 77.1% and 65.4%, respectively. Demographic characteristics of HealthStylesÓ respondents and YouthStylesÓ are presented in Table I . Among adult respondents, 34.4% stated they had a previous relationship with a person with Down syndrome. The categories of relationships on the HealthStylesÓ questionnaire were child, sibling, other relative, family friend, and other. Among youth respondents, 32.7% stated they had a previous relationship with a person with Down syndrome. The categories of relationships on the YouthStylesÓ questionnaire were sibling, other relative, friend, classmate, and other.
Attitudes Toward People With Down Syndrome
Based on results of the HealthStyles survey (Fig. 1A) , a significant proportion of adult respondents (25.3%) agreed that students with Down syndrome should go to special schools and 28.9% agreed that including students with Down syndrome in classes with typically developing students is distracting. Eighteen percent agreed that people with Down syndrome in the workplace increase the chance for accidents. However, most respondents (65.7%) agreed with the statement that most adults with Down syndrome should be able to work and only 2.5% disagreed with this statement.
Based on results from the YouthStyles survey (Fig. 1B) , 30.2% of youth respondents agreed that students with Down syndrome should go to special schools, separate from other children, and 36.5% of respondents agreed that including students with Down syndrome in classes with typically developing students is distracting. Over a quarter of youth respondents (27.4%) were not willing to work with a student with Down syndrome on a class project, and the majority of youth respondents (38.6%) stated they would be unwilling to spend time with a student with Down syndrome outside of school.
Factors Associated With Attitudes Toward People With Down Syndrome
Among both adult and youth respondents, females and those with previous relationships with people with Down syndrome were consistently more likely to have positive attitudes toward people with Down syndrome (Tables II and III) . The age of adult respondents was not associated with attitudes toward people with Down syndrome, except that younger adults showed substantially more negative attitudes toward people with Down syndrome in the workplace (aOR ¼ 3.28, 95% CI 1.84-5.85) (Table II) . Among adults, a higher level of education resulted in more positive attitudes toward people with Down syndrome for all questions. The association between education and attitudes was particularly strong for attitudes toward people with Down syndrome in the workplace: Adults with less than a high school education were nearly 17 times more likely to agree that adults with Down syndrome should not work than persons with post-graduate school education (Table II) . Other factors including race-ethnicity, employment status, household income and size, and geographic region were not consistently associated with attitudes toward people with Down syndrome among adult respondents (Table II) . Among youth respondents, factors including age, geographic region, household income, and household size were not consistently associated with attitudes toward people with Down syndrome (Table III) .
DISCUSSION
Results from the HealthStylesÓ and YouthStylesÓ respondents show that the U.S. general public continue to hold negative attitudes toward people with Down syndrome and their inclusion in both school and work environments. Among HealthStylesÓ respondents, the factors most strongly associated with positive attitudes toward people with Down syndrome were female sex, previous relationships with people with Down syndrome, and higher education. Among YouthstylesÓ respondents, female sex and previous relationships with people with Down syndrome were most strongly associated with positive attitudes toward people with Down syndrome. The HealthStylesÓ and YouthstylesÓ results from this study support previous findings, which showed that people who had previous relationships with people with Down syndrome were more positive toward them [Tripp et al., 1995; Maras and Brown, 1996; Unger, 2002] . In a study by Tripp et al. [1995] , the authors tested the effects of contact with children with disabilities, both physical and intellectual, and how this contact affected attitudes of youth. Results showed that students who were involved in integrated education programs had significantly better attitudes toward peers with intellectual disabilities than did students in segregated education programs. Our findings are consistent with the results of a study by Unger [2002] , which revealed that people who had previous experiences with people with intellectual disabilities were more likely to have positive attitudes toward their inclusion in the workplace. Additional research studies showed that parents of children without intellectual disabilities were more likely to endorse inclusive education if they had previous experiences with people with intellectual disabilities; the quality of the previous experiences with people with intellectual disabilities was more important than the quantity of experiences with this population [Green and Stoneman, 1989] . Although previous research on youth attitudes toward people with intellectual disabilities has been inconsistent, several studies have stated that female children are more likely than male children to react positively when discussing children with intellectual disabilities [Townsend et al., 1993; Nabors and Keyes, 1995; Tripp et al., 1995; Gash et al., 2000; Nowicki, 2003] . Results from the YouthStylesÓ survey are similar to these past results.
There are several limitations of this study. First, the HealthStylesÓ and YouthStylesÓ surveys are subject to selection bias because the survey populations are not randomly selected samples of the U.S. population. The populations are from a cohort of people who have agreed to participate in market research. Although the data were weighted to more accurately reflect the U.S. population, the results from this survey may not be comparable to the general population. Additionally, although the response rates for the HealthStylesÓ and YouthStylesÓ surveys were good, at 77.1% and 65.4%, respectively, respondents were likely to have differed from non-respondents, thus, limiting the generalizability of the study. Respondents were more likely to be literate and English-speaking, given that the survey is written and only available in English; they were also more likely to be interested in health behaviors, the focus of the survey. However, a previous study showed that responses to questions from the HealthStylesÓ survey were comparable to responses to similar questions obtained from random sampled survey data [Pollard, 2002] . Due to the sensitive nature of the topic, social desirability bias in the reporting may be a factor. We also note that this study was limited by its cross-sectional nature. Further study is needed to better understand the reliability and validity of the study questions.
The purpose of this study was to understand the attitudes of adults and youth toward people with Down syndrome and to understand factors that affect these attitudes. The public health implications of this research relate to both education and policy. First, results of this study can be used to develop educational materials for various audiences. For example, understanding attitudes of the general public toward people with Down syndrome is important to guide the development of educational materials for parents who are considering prenatal diagnostic testing or who have recently received a diagnosis of Down syndrome in their fetus or newborn infant. The results of this study may also be used to focus interventions to increase positive attitudes toward people with Down syndrome. For example, the results of our study revealed that males and those with less education have more negative attitudes toward people with Down syndrome. These results may inform an intervention targeting specific demographic groups to create more positive attitudes toward people with Down syndrome.
This study has important policy implications. The results of this study can be used to advocate for the greater inclusion of people with Down syndrome in education and work settings. Consistent with several previous studies, the results of our study show that people who have previous relationships with people with Down syndrome have more positive attitudes toward others with Down syndrome. These results can be used to influence educational policy and inform efforts for inclusion or integration of children with intellectual disabilities into schools and other settings, as well as to increase inclusion or participation in occupational environments. Programs that would increase inclusion could be a mentoring or buddy program in educational settings or work training program in occupational settings. This study provides evidence for the value of increasing the interaction between the general public and people with Down syndrome and other intellectual disabilities.
Future research should attempt to understand why certain factors are associated with positive or negative attitudes toward people with Down syndrome. In addition, future studies should examine other factors that might affect attitudes toward people with Down syndrome and examine in more detail how the type, quantity, and quality of previous relationships shape attitudes. Qualitative research studies, such as focus groups and in-depth interviews, might help to further examine attitudes toward people with Down syndrome and other intellectual disabilities.
